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TITLE: 
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AUTHOR : 



CORPORATE SOURCE: 



MEDLINE on STN 
20023 62185 MEDLINE 
PubMed ID: 11980897 

Molecular cloning and expression of a sixth type of alpha 
2, 8-sialyltransf erase (ST8Sia VI) that 
sialylates O-glycans. 

Takashima Shou; Ishida Hide-Ki; Inazu Toshiyuki; Ando 
Takayuki; Ishida Hideharu; Kiso Makoto; Tsuj i Shuichi; 
Tsuj imoto Masaf umi 

Laboratory of Cellular Biochemistry, RIKEN (Institute of 
Physical and Chemical Research) , 2-1 Hirosawa, Wako, 
Saitama 351-0198, Japan. 

The Journal of biological chemistry, (2002 Jul 5) Vol. 277, 
No. 27, pp. 24030-8. Electronic Publication: 2002-04-29. 
Journal code: 2985121R. ISSN: 0021-9258. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
GENB ANK - AB 0 5 9 5 4 4 
200208 

Entered STN: 12 Jul 2002 
Last Updated on STN: 5 Jan 2003 
Entered Medline: 27 Aug 2002 
A novel member of the mouse alpha2 , 8-sialyltransf erase (ST8Sia) family, 
designated ST8Sia VI, was identified by BLAST analysis 
of expressed sequence tags. The sequence of ST8Sia VI 

encodes a protein of 398 amino acids and shows 42.0 and 38.3% amino acid 
sequence identities to mouse alpha2 , 8-sialyltransf erases ST8Sia I (GD3 
synthase) and ST8Sia V (GDlc, GTla, GQlb, and GT3 synthases), 
respectively. The recombinant soluble form of ST8Sia VI 
expressed in COS-7 cells exhibited alpha2 , 8- sialyltransf erase activity 
toward both glycolipids and glycoproteins that have the 

NeuAcalpha2 , 3 (6) Gal sequence at the nonreducing end of their carbohydrate 

groups. This enzyme formed NeuAcalpha2 , 8NeuAc structures, but not 

oligosialic or polysialic acid structures. Analysis of the fetuin 

sialylated by ST8Sia VI indicated that ST8Sia 

VI prefers O-glycans to N-glycans as acceptor substrates. 

Substrate specificities and kinetic properties also showed that 

ST8Sia VI prefers O-glycans to glycolipids as acceptor 

substrates. ST8Sia VI also exhibited activity toward 

oligosaccharides such as sialyllactose and sialyllactosamine, and the 

structure of the minimal acceptor substrate for ST8Sia 

VI was determined as the NeuAcalpha2 , 3 (6) Gal sequence. The 

expression of the ST8Sia VI gene was ubiquitous, and 

the highest expression was observed in kidney, with three major 

transcripts of 8.2, 3.8, and 2.7 kb. This is the first report of a 

mammalian alpha2 , 8- sialyltransf erase that sialylates O-glycans 

preferentially . 
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Unique Enzymatic Properties of Mouse Sialyltransf erases, 
ST6Gal II and ST8Sia VI 
TAKASHIMA S 
TSUJI S 



CORPORATE SOURCE: 



Saitama, Jpn 



SOURCE 



PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
STATUS : 
AB 



Inst. Physical And Chemical Res. 
Ochanomi zu Univ . , Tokyo , Jpn 

Trends Glycoscience Glyco techno logy, (2004) vol. 16, no. 
91, pp. 345-356. Journal Code: L1142A (Fig. 5, Tbl . 2, Ref . 
30) 

CODEN: TGGLEE; ISSN: 0915-7352 
Japan 

Journal; General Review 
Japanese; English 
New 

So far, twenty members of the mouse sialyltransf erase family have been 
identified. Among them, the cDNA cloning of a second type of 
B-galactoside A2 , 6- sialyltransf erase (ST6Gal II) and a sixth 
type of A2 , 8- sialyl transferase ( ST8Sia VI) has 

been performed most recently. ST6Gal II is a counterpart of ST6Gal I, and 
the ST6Gal II gene has a similar genomic structure to the ST6Gal I gene. 
But unlike ST6Gal I, which exhibits broad substrate specificity toward 
oligosaccharides, glycoproteins, and glycolipids, ST6Gal II exhibited 
limited substrate specificity toward some oligosaccharides and 
glycoproteins, all of which have the GalBl, 4GlcNAc sequence at the 
nonreducing end of their carbohydrate groups. The expression pattern of 
the ST6Gal II gene was also different from that of the ST6Gal I gene. 
Another enzyme, ST8Sia VI, exhibited broad substrate 

specificity toward glycoproteins, glycolipids, and sialyloligosaccharides , 

all of which have the NeuAcA2 , 3 (6) Gal sequence at the nonreducing 

end of their carbohydrate groups. For glycoproteins, ST8Sia 

VI prefered O-glycans to N-glycans as acceptor substrates. In 

addition, ST8Sia VI also exhibited higher activity 

toward O-glycans than glycolipids. It has been shown that ST8Sia 

VI is the first mammalian A2 , 8- sialyltransf erase that 

sialylates O-glycans preferentially, (author abst . ) 
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The involvement of the rainbow trout ST8Sia 

VI in the synthesis of polysialic acid on O- linked 

glycan 

ASAHINA SHINJI; SATO CHIHIRO; KITAJIMA KEN 
SATO CHIHIRO; KITAJIMA KEN 
Nagoya Univ. 
Jst-crest 

Seikagaku, (2005) vol. 77, no. 8, pp. 751. Journal Code: 
G0184A 

CODEN: SEIKAQ; ISSN: 0037-1017 
Japan 

Journal; Short Communication 

English 

New 
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CAPLUS COPYRIGHT 2 006 ACS on STN 
2005:1279636 CAPLUS 
144 :166231 

Molecular cloning and expression of a human hST8Sia VI 
(cx2 , 8 -sialyltransf erase) responsible for the 
synthesis of the diSia motif on O-glycosylproteins 
Teintenier-Lelievre, Melanie; Julien, Sylvain; 
Juliant, Sylvie; Guerardel, Yann; Duonor-Cerutti, 
Mar tine; Delannoy, Philippe; Harduin- Lepers, Anne 
Unite de Glycobiologie Structurale et Fonctionnelle, 
CNRS UMR 8576, IFR 118, GDR CNRS 2590, Universite des 
Sciences et Technologies de Lille, Villeneuve d'Ascq, 
F-59655, Fr. 

Biochemical Journal (2005), 392(3), 665-674 
CODEN: BIJOAK; ISSN: 0264-6021 
Portland Press Ltd. 



DOCUMENT TYPE: Journal 
LANGUAGE : Eng 1 i sh 

AB Based on BLAST anal, of the human and mouse genome databases using the 
human CMP sialic acid; a2 , 8-sialyltransf erase cDNA (hSTSSia I; E.C. 
2.4.99.8), a putative sialyltransf erase gene, was identified on human 
chromosome 10. The genomic organization was found to be similar to that 
of hST8Sia I and hST8Sia V. Transcriptional expression anal, showed that 
the newly identified gene was constitutively expressed at low levels in 
various human tissues and cell lines. We have isolated a full-length cDNA 
clone from the breast cancer cell line MCF-7 that encoded a type II 
membrane protein of 398 amino acid residues with the conserved motifs of 
sialyltransf erases. We have established a mammary cell line (MDA-MB-231) 
stably transfected with the full-length hST8Sia VI and the anal, of 
sialylated carbohydrate structures expressed at the cell surface clearly 
indicated the disappearance of Neu5Aca2 -3 -sialylated structures. 
The transient expression of a truncated soluble form of the enzyme in either 
COS-7 cells or insect Sf-9 cells led to the production of an active enzyme in 
which substrate specificity was determined Detailed substrate specificity 
anal, of the hST8Sia VI recombinant enzyme in vitro, revealed that this 
enzyme required the trisaccharide Neu5Aca2-3Gaipi-3GalNAc 
(where Neu5Ac is N-acetylneuraminic acid and GalNAc is 
N-acetylgalactosamine) to generate diSia (disialic acid) motifs 
specifically on O-glycans. 

REFERENCE COUNT: 50 THERE ARE 50 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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2003 : 610636 CAPLUS 
139:161500 

Sixth type of <x2 , 8-sialyltransf erase ( 

ST8Sia VI) that sialylates O-glycans 

and second type of p-galactoside 

cx2, 6 -sialyltransf erase (ST6Gal II), which 

sialylates Gaipi, 4GlcNAc structures on 

oligosaccharides preferentially from human and mouse 

Takashima, Shou; Tsujimoto, Masaf umi ; Tsuji, Shuichi 

Riken Corp . , Japan 

PCT Int. Appl. , 97 pp. 

CODEN: PIXXD2 

Patent 

Japanese 

1 



PATENT NO. 



KIND 



DATE 



APPLICATION NO. 



DATE 



WO 



2003064655 
W: JP, US 
RW: AT, BE, 
IT, LU, 
US 2006057696 
PRIORITY APPLN. INFO 



Al 



20030807 



WO 2003-JP883 



20030130 



ES, FI, FR, GB, GR, HU, IE, 



BG, CH, CY, CZ, DE, DK, EE, 
MC, NL, PT, SE, SI, SK, TR 

Al 20060316 US 2005-501930 20050317 
: JP 2002-21159 A 20020130 

JP 2002-122673 A 20020424 

WO 2003-JP883 W 20030130 

AB Provided are an O-glycan a2 , 8-sialyltransf erase having a novel 

substrate specificity and a substrate selectivity and a p-galactoside 
a 2 , 6- sialyltransf erase having a novel substrate specificity and a 
substrate selectivity, encoding cDNAs, and recombinant expression. A 
novel member of the mouse <x2 , 8-sialyltransf erase (ST8Sia) family, 
designated ST8Sia VI, was identified by BLAST anal, of 
expressed sequence tags. The sequence of ST8Sia VI 

encodes a protein of 398 amino acids and shows 42.0 and 38.3% amino acid 
sequence identities to mouse a2 , 8- sialyltransf erases ST8Sia I (GD3 
synthase) and ST8Sia V (GDlc, GTla, GQlb, and GT3 synthases), resp. The 
recombinant soluble form of ST8Sia VI expressed in COS-7 



V 



cells exhibited a2 , 8-sialyltransf erase activity toward both 
glycolipids and glycoproteins that have the NeuAca2 , 3 (6) Gal sequence 
at the nonreducing end of their carbohydrate groups. This enzyme formed 
NeuAca2 , 8NeuAc structures, but not oligosialic or polysialic acid 
structures. Anal, of the fetuin sialylated by ST8Sia VI 
indicated that ST8Sia VI prefers O-glycans to 

N-glycans as acceptor substrates. Substrate specificities and kinetic 
properties also showed that ST8Sia VI prefers 
O-glycans to glycolipids as acceptor substrates. ST8Sia 
VI also exhibited activity toward oligosaccharides such as 
sialyllactose and sialyllactosamine, and the structure of the minimal 
acceptor substrate for ST8Sia VI was determined as the 
NeuAca2 , 3 (6) Gal sequence. The expression of the ST8Sia 
VI gene was ubiquitous, and the highest expression was observed in 
kidney, with three major transcripts of 8.2, 3.8, and 2.7 kb. This is the 
first report of a mammalian ct2 , 8-sialyltransf erase that sialylates 
O-glycans preferentially. A novel member of the human p-galactoside 
a2, 6-sialyltransf erase (ST6Gal) family, designated ST6Gal II, was 
identified by BLAST anal, of expressed sequence tags and genomic 
sequences. The sequence of ST6Gal II encoded a protein of 529 amino 
acids, and it showed 48.9% amino acid sequence identity with human ST6Gal 
I. Recombinant ST6Gal II exhibited a2 , 6-sialyltransf erase activity 
toward oligosaccharides that have the Galpl, 4GlcNAc sequence at the 
nonreducing end of their carbohydrate groups, but it exhibited relatively 
low and no activities toward some glycoproteins and glycolipids, resp. It 
is concluded that ST6Gal II is an oligosaccharide- specif ic enzyme compared 
with ST6Gal I, which exhibits broad substrate specificities, and is mainly 
involved in the synthesis of sialyloligosaccharides . The expression of 
the ST6Gal II gene was significantly detected by reverse transcription PCR 
in small intestine, colon, and fetal brain, whereas the STGGal I gene was 
ubiquitously expressed, and its expression levels were much higher than 
those of the ST6Gal II gene. 
REFERENCE COUNT: 9 THERE ARE 9 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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□ 1. Polysialyltransferases: major players in polysialic acid synthesis on the neural cell 

adhesion molecule 

Angata, K. / Fukuda, M., Biochimie, Jan 2003 

...linear homopolymer of alpha 2,8-linked sialic acid, and is...NCAM) via a typical N-linked 
glycan in vertebrate neural system... two polysialyltransferases, STSSia II (STX) and 
ST8Sia IV (PST...six genes encoding alpha 2,8-sialyltransferases. ST8Sia II and IV 
are expressed. ..residues to an acceptor N -glycan containing a NeuNAc alpha... 
Published journal article available from bcibncb^oihoct 
view all 25 results from ScienceDirect 
similar results 

□ 2. Delineation of the minimal catalytic domain of human Gal(31-3GalNAc g2,3- 

sialyltransferase (hST3Gal I) 

Vallejo-Ruiz a , V. / Haque a , R. / Mir a , A.-M. / Schwientek b , T. / Mandel b , U- / 
Cacan a , R. / Delannoy 3 , P. / Harduin-Lepers 3 , A., Biochimica et Biophysica Acta 
(BB A)/ Protein Structure and Molecular Enzymology, Oct 2001 

...into the structure/function of this sialyltransf erase, we studied protein expression, N 
-glycan processing and enzymatic activity... with complex and high mannose type 
glycans on each of the five potential N... Catalytic domain N -Glycosylation 
Sialyltransferase Structure-function 1 Introduction.. .to form the ganglioside G Mlb ) or 
O -glycosyl proteins. ST3Gal I is widely. ..submaxillary gland [7] , chick brain [8] and 
human placenta [9] . Computer-based... 
Published journal article available from ociomcb^diroct 
view all 25 results from ScienceDirect 
similar results 



□ 3. Pathways of O-glycan biosynthesis in cancer cells 

Brockhausen, I., Biochimica et Biophysica Acta (BBA)/General Subjects, Dec 1999 
...Elsevier Science B.V. Review Pathways of O -glycan biosynthesis in cancer cells Inka 
Brockhausen. ..surfaces of cancer cells. The structures of O -glycans are often unusual or 
abnormal in cancer.. .epitopes have been developed as a vaccine [8-11] . MUC1 peptides 
injected into mice. ..the complex structures of mucin-type O -glycans. Very few of the 
glycosyltransferases. . . 
Published journal article available from 
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view all 25 results from ScienceDirect 
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□ 4. The monoclonal antibody CHO-131 binds to a core 2 O-qlycan terminated with sialyl- 

Lewis x f which is a functional glycan... 

Bruce Walcheck / Anne Leppanen / Richard D Cummings / Randall N Knibbs / 
Lloyd M Stoolman / Shelia R Alexander / Polly E Mattila / Rodger P McEver, 

Blood, Jun 2002 

...glycopeptides containing precise O-glycan structures. CHO-131 bound. ..extended from 
a core 2 branch (C2-0-sLe(X)), but CHO-131 demonstrated. ..of the glycosyltransferases 
alpha2, 3 sialyltransferase, alpha l,3-fucosyltransferase-VII...N- 
acetylglucosaminyltransferase (C2GnT). The C2-0-sLe(X) motif occurs primarily... and 
represented a subset (37.8% +/- 18.3%) of cutaneous lymphocyte-associated. ..which 
detects sLe(X)-related glycans. Unlike anti-sLe(X) mAbs... 

MEDLINE/ PubMed Citation on Pub^fSjCCt 

view all 3 results from MEDLINE/PubMed 
similar results 

□ 5. IgAl molecules produced by tonsillar lymphocytes are under-O-glycosylated in IgA 

nephropathy 

Horie, A. / Hiki, Y. / Odani, H. / Yasuda, Y. / Takahashi, M. / Kato, M. / Iwase, 
H. / (...) / Maeda, K., American Journal of Kidney Diseases, Sep 2003 
...acid [NANA]) could bind to Gal with an alpha2,3 linkage to GalNAc with an alpha2,6 
linkage (Fig 1A) . According to Mattu et al, 5 O -glycans are located at Thr228, Ser230, 
and Ser232...Asialo Type and Asialo-Agalacto Type O -Glycan of Patients Asialo (%) 
Asialo-Agalacto (%) * Patient with IgA nephropathy 1 16.7 8.3 2 30.4 4.3 3 50.0 0.0 4 
26.7 20.0 5... 

Published journal article available from ocdHcq^oiRdcT 

view all 25 results from ScienceDirect 
similar results 

□ 6. Gene Structure and Transcriptional Regulation of Human Gal (31,4(3) GlcNAc a2 f 3- 

Sialvltransferase VI (hST3Gal VI) Gene... 

Taniguchi, A. / Kaneta, R. / Morishita, K. / Matsumoto, K., Biochemical and 
Biophysical Research Communications, Oct 2001 

...between lectin-binding phenotype and sialy transferase expression J. Biol. Chem. 
271. ..N. M. Marth J. D. The ST3Gal-I sialyltransferase controls CD8+ T lymphocyte 
homeostasis by modulating O-glycan biosynthesis Immunity 12 2000. ..Tissue-specific 
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